The 55 kDa tissue transglutaminase cross-linking active isoform TG induces cell death.
Transamidations are calcium-dependent reactions catalyzed by transglutaminase enzymes. Tissue transglutaminase (TG2 or TGC) is a multifunctional protein with a controversial role in apoptosis. The cross-linking function of transglutaminase enzymes has been shown to play a role in cell death. Human breast cancer cell lines (MCF7 and T47D), which express low endogenous levels of transglutaminase, were transiently transfected with the cross-linking 55 kDa active TG isoform or its precursor the 80 kDa full-length TGC. The increased frequency of apoptosis correlated with the increase in transglutaminase expression and the highest rates of apoptosis were found in cells transfected with the potent TG isoform as compared to the full length TGC. The calcium ionophores A231827 and maitotoxin, which are known to induce transamidation, were found to promote apoptosis, whereas cystamine, an active transglutaminase inhibitor, blocked apoptosis due to the over-expression of the active TG isoform. This is the first time that TG has been used in cellular transfections and the results presented show that TG is a potent inducer of cell death. This finding may help to clarify the conflicting functions of TG in the induction of cell death. The TG-dependent irreversible cross-linking of intracellular proteins, a function previously assigned to TGC, represents an important biochemical event in the induction of the structural changes present in cells during apoptosis.